Introduction
Chronic heart failure (CHF) is one of the most common cardiovascular diseases (affects 2-4% of the general population, five-year mortality in advanced CHF stages is about 50%). 24-hour Holter ECG recordings are usually used to obtain information about electrocardiographic abnormalities and alterations of the autonomic nervous system (heart rate variability HRV analysis). However, long-term analyses are time-consuming and expensive and delay the initial diagnosis. Therefore, the aim of this study was to investigate if 30min short-term HRV analysis is sufficient for comparable risk stratification in ischemic heart failure (IHF) in comparison to 24-hour HRV analysis.
Methods
From 221 low risk (LR) and 35 high risk (HR) patients with IHF, 24-hour beat-to-beat time series and their first 30min segments were investigated applying linear (time and frequency domain) and nonlinear (symbolic dynamics, segmented Poincaré plot analysis, detrended fluctuation analysis) HRV analysis methods. Multivariate Cox regression analyses of univariate significant clinical and non-clinical indices discriminating between LR and HR were performed to obtain optimal parameter sets for risk stratification in IHF.
Results
Several short-and long-term HRV indices from frequency domain and nonlinear dynamics revealed high univariate significances (p<0.01) discriminating LR and HR where nonlinear indices were more efficient. For multivariate risk stratification, optimal mixed parameter sets consisting of two clinical and three non-clinical nonlinear indices achieved 75% sensitivity and 76% specificity applying long-term HRV analysis and 71% sensitivity and 77% specificity considering short-term HRV analysis.
Conclusion
The optimal parameter set obtained from first 30min HRV analysis showed nearly the same classification power (accuracy=81%) compared to the optimal 24-hour parameter set. This indicates that 30min HRV analysis might provide a considerably risk stratification power due to the more standardized conditions during the initial 30min recording time. In a subsequent study we have to consider direct circadian influences and to investigate the influence of stationarity on these results.
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